Objective: To prospectively assess compliance with antibiotic prophylaxis among children with sickle cell anemia.
Introduction
Sickle cell anemia (SCA) is an inherited blood disorder for which the optimal treatment remains uncertain. Therefore, approaches to reduce morbidity and mortality should rely upon the early diagnosis of SCA through newborn screening, prevention of complications, and patient care delivered by a multiprofessional team. 1 Severe infections, such as pneumonia, sepsis and meningitis, are the most common causes of death among children with SCA younger than 5 years of age.
Starting at age 3-4 months through 5 years, penicillin is administered as a preventive measure to ward off these infections caused mainly by Streptococcus pneumoniae.
2-4
The compliance of parents or caregivers with prophylactic antibiotic therapy prescribed for their children is a challenge and healthcare professionals must better understand the process of compliance considering it as an integral part of treatment plan. [5] [6] [7] Several deaths, suffering, need for hospitalization and unnecessary medical care expenditures could be avoided if healthcare professionals were better informed and had the means to identify noncompliance with antibiotic prophylaxis as the cause of severe infections in children with SCA.
Compliance with treatment cannot be seen as a simple process that starts with a prescription from the healthcare pro-fessional and ends with the patient's and/or caregivers' agreement with the prescribed medication. Several socioeconomic, cultural and behavioral factors have a strong influence on this process, what makes compliance difficult to measure only through objective methods. 8, 9 The purpose of this study was to assess compliance with prophylactic antibiotic therapy among children with SCA.
Methods
We obtained a convenience sample of children with SCA 12 because of loss to follow up, two because they were transferred to another health unit, one because diagnosis was Sβ 0 -thalassemia, and four died in the beginning of the study; leaving 108 eligible children for analysis.
Three methods were used to assess compliance: standardized interview questionnaires, information abstracted from medical records and urine assay for antibiotic activity.
A questionnaire was administered to each primary caregiver by the time of the follow-up appointments, in three different occasions: during the recruitment period, on an intermediate date and the last one at the end of the study.
One of the researchers (ELB) performed 70% of the interviews, and the remaining 30% were performed by two undergraduate nursing students trained by him. Appointment intervals ranged from 2 to 6 months, depending on the routine scheduling system and the family compliance rates for follow-up. To enable all families to have three interviews, the total study period comprised the 15 months from January No special care was given to the storage of the envelopes received via mail. However, urine samples were assayed for antibiotic activity only when delivered within 7 days of the mailing date.
The actual purpose of urine collection was not revealed to the caregivers to avoid interference in the process of compliance gaining. Patients were informed that it was a routine urine examination.
Each urine sample was assayed by an established method (bacteria highly sensitive to penicillin and erythromycin with agar disk diffusion). Tests were considered positive when an inhibition halo was visible around the filter-paper strip wetted in urine.
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Data on family history and socioeconomic situation were obtained from the children's medical records. We analyzed data regarding family income, number of family members and caregiver's schooling.
To assess nutritional status, indicators were height-for-age (HAZ) and weight-for-height (WHZ) expressed as z scores, considering weight and height of the child at study enrollment. Reference population was set as standardized by the National Center for Health Statistics (CDC, 2000) . 13 To analyze compliance failures, frequency tables were constructed to characterize distribution of categorical variables. 
Results
Of the 108 children studied, 49 were male (45.4%) and 59 were female (54.6% Erythromycin was prescribed in two cases (2%), benzathine penicillin in 11 cases (10%), oral penicillin V in 82 cases (76%) and alternating with benzathine in the remaining 13 cases (12%). Figure 1 shows the results when, considering the three interviews applied, the caregivers were questioned about the number of times they had failed to administer the antibiotic.
More than half of all caregivers (52%) admitted having forgotten, at least once, to administer an antibiotic dose.
With respect to knowledge regarding the child's medication therapy, inaccurate answers were observed in 13 interviews; 11 caregivers could not correctly say the word "penicillin," nor a similar word which could resemble penicillin, and two caregivers completely ignored that the child was on antibiotic therapy. Concerning understanding of medical instructions on antibiotic prophylaxis, only three caregivers reported lack of understanding during the first interviews, with subsequent improvement in understanding.
When questioned about whether another healthcare professional, in addition to their physician, had provided them with further orientation on penicillin administration, reference to nurses performing this task was observed in the interviews of nine children only.
In 96 children (89%), no compliance failures in antibiotic administration occurred according to information abstracted from the medical records retrospectively analyzed.
Of the 108 children studied, 81 provided urine samples for antibiotic activity testing: 36 (44%) tested negative and 45 (56%) tested positive for presence of antibiotic. Of the 81 samples, only 11 were collected right after the interview, when the mother informed administration of oral penicillin in that 
Discussion
Compliance is a multifaceted process involving patients' attitude towards their treatment and may also be influenced by the measurement method of choice, location where the study is carried out and the definition of "good compliance"
adopted. 5 The number of children included in this study (n = 108) was higher than that of most studies with similar purposes. [14] [15] [16] [17] [18] [19] All children were recruited from the PETN-MG and followed up at the HBH, allowing for sample homogeneity. * p = 0.22 (chi-square trend analysis). † Compliance rate by questionnaires = total number of times in which patient did not take the antibiotic although no medical orientation for weaning treatment: 0 = none, 1 = one to four times and 2 = five or more times. ‡ Antibiotic in urine = compliance failures detected by urine assay for antibiotic activity. The analysis of the medical records revealed that almost 90% of the children would be using prophylactic antibiotics on a regular basis, strongly contrasting with data obtained from the interviews and urine assay for antibiotic activity. This finding corroborates the opinion that estimates carried out by the doctor in charge should be considered an inaccurate method to assess compliance. 21, 24 Negative results accounted for 44% of the urine tests for antibiotic activity, similar to results found by other authors. 4, 14, 15 The mail-in technique for filter-paper collection of urine samples at home proved to be a practical and feasible method to assess compliance with antibiotic therapy in a long-term study predicting collection of several urine samples of each patient.
Divergence of results between the three methods applied in this study has also been observed by other authors. 15, 17 In accordance with the literature, no significant association was found between compliance and gender, caregiver's schooling, number of family members, nutritional status or per capita income of the family. In Brazil, in children with lymphoblastic leukaemia, a statistically significant association was observed between compliance and malnutrition, probably due to socioeconomic condition. 22 These findings confirm that assessment of compliance is a complex process, making compliance difficult to measure usage of 88% of antihypertensive drugs was enough to maintain blood pressure under control. 20 The methodology employed in the present study did not allow for approaching this aspect, since there would be a need for a systematic recording of the infection episodes, their severity and probable etiology, and also methods and techniques to assess compliance in a continuous scale or, at least, in several increasing * p = 0.098 (chi-square trend analysis). † Compliance rate by questionnaires = total number of times in which patient did not take the antibiotic although no medical orientation for weaning treatment: 0 = none, 1 = one to four times and 2 = five or more times. ‡ Compliance by medical records = compliance failures detected through information from the patients' medical records: 0 = used antibiotic, according to notes in medical records; 1 = did not use or used on an irregular basis, according to, at least, one of the notes.
or decreasing categories which could reflect the degree of compliance.
Preference for using intramuscular benzathine penicillin every 3 weeks instead of daily administration of oral penicillin comes as an alternative which could, apparently, improve treatment compliance. Due to the limited number of children in the present study that used benzathine penicillin, a valid comparison was not possible. This alternative is many times rejected by the children and their parents because it is painful; additionally, this alternative would require empirical proof of greater compliance rates than those of oral administration in children with SCA, who experience on a regular basis SCA-related vaso-occlusive painful episodes.
In conclusion, the "noncompliance" problem remains a challenge for healthcare professionals. According to the literature and to the results of our study, as yet, no method has proved completely reliable to assess compliance. However, 
